Technical Disclosure Commons
Defensive Publications Series
August 2022

REAL-TIME INSIGHTS-GUIDED BEFOREHAND CALL STATUS AND
QUALITY PREDICTION ALERTS FOR TO-BE-CALLED NUMBER
Anupam Mukherjee
Vibhor Jain
Rajarathinam Chidambaram

Follow this and additional works at: https://www.tdcommons.org/dpubs_series

Recommended Citation
Mukherjee, Anupam; Jain, Vibhor; and Chidambaram, Rajarathinam, "REAL-TIME INSIGHTS-GUIDED
BEFOREHAND CALL STATUS AND QUALITY PREDICTION ALERTS FOR TO-BE-CALLED NUMBER",
Technical Disclosure Commons, (August 18, 2022)
https://www.tdcommons.org/dpubs_series/5317

This work is licensed under a Creative Commons Attribution 4.0 License.
This Article is brought to you for free and open access by Technical Disclosure Commons. It has been accepted for
inclusion in Defensive Publications Series by an authorized administrator of Technical Disclosure Commons.

Mukherjee et al.: REAL-TIME INSIGHTS-GUIDED BEFOREHAND CALL STATUS AND QUALITY PRED

REAL-TIME INSIGHTS-GUIDED BEFOREHAND CALL STATUS AND QUALITY
PREDICTION ALERTS FOR TO-BE-CALLED NUMBER
AUTHORS:
Anupam Mukherjee
Vibhor Jain
Rajarathinam Chidambaram

ABSTRACT
Based on a number of factors (including the available bandwidth, network issues,
or service provider issues), when a call is made that call may or not be successful.
Additionally, the quality of a call may also experience a setback due to those factors.
Currently, there is no “beforehand” guidance system in place within a call control
ecosystem which can alert a user to the probable relevant issues before a call is made.
Techniques are presented herein that address that deficiency. Aspects of the presented
techniques encompass a Real-time Intelligent Insights Engine as part of a real-time calling
solution (within, for example, an online communication and collaboration facility). Such
an Insights Engine may monitor various important dimensions of a voice over Internet
Protocol (VOIP) deployment and provide a caller with a real-time beforehand prediction,
through a recommendation facility, based on a sliding timeframe (comprising, for example,
the last "n" minutes) when a to-be-called number is dialed (but before the call is handed
over to the network). Depending upon such a recommendation, a caller may decide the fate
of their call accordingly. For example, if the caller still wishes to continue then the call
may be placed. Alternatively, the caller may abort (or postpone) the call according to the
recommendation.
DETAILED DESCRIPTION
Based on a number of factors (including the available bandwidth, network issues,
or (public switched telephone network (PSTN) or Session Initiation Protocol (SIP)) service
provider issues), when a call is made that call may or not be successful. Additionally, the
quality of a call may also experience a setback due to those factors. For example, the choice
of a codec may influence the call quality.
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Currently, there is no "beforehand" guidance system in place within a call control
ecosystem which can wholistically alert a user to the probable relevant issues for a to-becalled number before a call is placed (i.e., the digits have been dialed but the call has not
yet been handed over to the network).
To address the deficiency that was described above, techniques are presented herein
that support the use of a Real-time Intelligent Insights Engine (which, for simplicity of
exposition, may be referred to herein as an Insights Engine) within a real-time calling
solution (as part of, for example, an online communication and collaboration facility which
brings together capabilities such as video conferencing, online meetings, screen sharing,
webinars, Web conferencing, and calling). An Insights Engine may not only monitor
various important dimensions of a voice over Internet Protocol (VOIP) deployment, but it
may also provide a caller with a real-time beforehand prediction, through a
recommendation facility, that is based on a sliding timeframe (comprising, for example,
the last "n" minutes) when the to-be-called number is dialed (but before the call is handed
over to the network). The engine may employ elements of some existing solutions (except
running real-time tests) in addition to offering continuous exploratory data analysis (EDA)
results (within a sliding window) while making a recommendation to a caller before their
call is placed. Based on such a recommendation, the caller may, if required, abort the
calling attempt.
Under further aspects of the presented techniques, a caller may also instruct a call
control system, through hard or soft endpoints, to suspend a call and retry the call after
some period of time (e.g., as specified by the caller) should the real-time observations
improve.
As described above, under aspects of the techniques presented herein a call control
ecosystem may employ an Insights Engine. Such an engine may encompass a number of
functionalities or capabilities.
For example, a Real-time Insights Engine may work in tandem with available realtime monitoring solutions to collect the status of a complete VOIP deployment.
Additionally, the Insights Engine may run continuous EDA routines, equipped with an
outlier detection algorithm, on historical calling data (such as signaling metrics, media
metrics, endpoint metrics, a call route or path, etc. using, for example, SIP media quality
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reports, call detail records (CDRs), and SIP call usage reports from calling within an online
communication and collaboration facility) to discover various call failure dimensions (such
as call rejection, temporary failure, destination out of order, natural routing error, etc.) and
poor call quality-related dimensions (such as codec issues, physical locations, call
admission control (CAC) locations, offnet calls, endpoint type, time of day, etc.).
Further, the Insights Engine may collate and correlate network metrics with EDA
findings (such as prime dimensions and outliers) and generate customized calling data
events comprising the correlated multi-dimensional data points in a sliding timeframe. In
some instances, the Insights Engine may run statistical routines (such as point process) on
the calling data events to model the characteristics (both current and trend) of the event
type such as its rate, periodicity, and frequency. The Insights Engine may also run an
unsupervised machine learning model for anomaly detection and grouping of the calling
events that consist of both calling and network dimensions. In some instances, the Insights
Engine may optionally encompass dialing plan knowledge. Accordingly, the Insights
Engine may possess complete, real-time knowledge of the ongoing trend and the
performance of the call control ecosystem.
Figure 1, below, illustrates elements of an exemplary call control arrangement
according to aspects of the techniques presented herein and reflective of the above
discussion.

Figure 1: Exemplary Call Control Arrangement
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Consider an illustrative example such that when a user dials a number to make a
call, a call control engine will turn first to the Insights Engine, which may refer to the
sliding window-based events to extract the required insights. The Insights Engine may then
share, in real time, the probability of a successful and good quality call for the dialed
number based on the live (and the recent past-based) state of the VOIP ecosystem along
with the past call success rate (during, for example, the last "n" minutes).
At the same time, the Insights Engine may simultaneously employ a neural
network-based model to generate call embeddings (e.g., a call vector) out of the new tobe-called call data along with past call data during the last "n" minutes. For the past call
data-specific call embeddings, clusters may be formed using an unsupervised technique
such as k-means clustering.
Next, the Insights Engine may execute a similarity check routine between the
centroid of the past call embedding clusters and the new "to-be-called" call specific call
embedding. Based on the highest similarity score (with a specific cluster) and the
configured threshold, the Insights Engine may provide the appropriate recommendation to
the call control engine. The engine may also share various relevant dimensional insights in
support of the claim or recommendation.
Figure 2, below, depicts elements of an exemplary processing flow according to
aspects of the techniques presented herein and reflective of the above discussion.
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Real‐time
Insights
Engine

Figure 2: Exemplary Processing Flow
Depending upon the Insights Engine-based recommendation from the call control
engine, a call may experience one of three outcomes.
Under a first outcome, a call may be seamlessly placed. Under a second outcome,
a call may be deliberately place by the caller. For example, based a defined configuration
threshold the call may be automatically placed with an alert notification message which
may be played back or displayed on a hard endpoint or a soft endpoint such as an
application within an online communication and collaboration facility.
Under a third outcome, a call may be aborted by the caller. For example, based a
defined configuration threshold the call attempt may be automatically aborted with an alert
notification message which may be played back or displayed on a hard endpoint or a soft
endpoint such as an application within an online communication and collaboration facility.
As an alternative option, a caller may also instruct the call control system, through hard or
soft endpoints, to suspend the call and retry it after some period of time (using, for example,
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an interval that is specified by the caller) should the real-time observations improve. At
such a moment, the call attempt may be queued for future execution purposes (which may
trigger a callback to the caller's endpoint).
It is important to note that the second and third outcomes, as described above, may
be in accordance with a user's agreement. Optionally, when a user begins dialing the digits
to make a call the digit collector and analysis module in a call control engine may try to
match the call route on the fly and, using the closest match, the call control engine may
consult an Insights Engine for a call-related recommendation.
Aspects of the techniques presented herein may be further explicated with reference
to another illustrative example. Consider, for example, that at 10 PM Greenwich Mean
Time (GMT) (i.e., 8 AM Australian (AU) time) Alice has dialed the number
+6139XXXXXXX from London, England to call Bob who is in Melbourne, Australia. The
call control engine passes on the dialed number to an Insights Engine. The Insights Engine
determines that the destination location is in Melbourne having a geolocation of Sydney,
AU and having "XYZ Limited" as an Internet service provider (ISP). The obvious call type
is cloud PSTN which employs a Pulse Code Modulation µ-Law (PCMU) audio codec.
Further, consider that most of the previous PSTN calls to the same region during
the last 10 minutes employed three specific gateways in a group of eight gateways. During
those 10 minutes, 45% of the calls were of poor quality and 30% of the calls failed. During
the last 10 minutes, 59% of the calls through the same ISP had quality issues and 10% of
the calls failed periodically after every three minutes.
The Insights Engine simultaneously creates call embeddings for all of the calls
during the last 10 minutes with the help of a neural network-based model, generates clusters
of the same using a k-means clustering algorithm, and computes the centroid for each
cluster. The Insights Engine also creates a call embedding for the new to-be-called call data
and then measures the similarity score with each centroid.
Depending upon the maximum similarity score, the Insights Engine finds that the
new to-be-called call is supposed to fail if it is placed. Consequently, the Insights Engine
recommends not to make the call right now and to wait for at least 10 minutes before a next
attempt. Along with the recommendation, the engine presents some supporting
dimensional insights that were previously extracted.
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The call control engine receives the response from the Insights Engine and shares
the data with Alice. Alice will then decide the fate of the call accordingly. If she still wants
to continue, the call will be placed. Alternatively, she may abort (or postpone) the call as
per the recommendation.
The techniques presented herein, as described and illustrated in the above narrative,
offer a number of benefits, several of which will be described below.
First, the presented techniques intelligently formulate a real-time call guidance
system that is extremely reactive. With the help of insights, the system may provide a caller
with "beforehand” realistic advice regarding the calling experience for an upcoming call
on an as-needed basis and in real-time during the dialing of the number itself. Currently,
no other calling solutions offer such a feature.
Second, the presented techniques support a manyfold improvement in the overall
calling experience of users. Now a caller may learn about the probable calling experience,
before a call is even made, based on real-time observations that are provided by an Insights
Engine. Hence, a caller may voluntarily abort a call even after dialing the number itself
based on the real-time guidance.
Third, the presented techniques support a real-time insights system which may
comprise the calling insights of all of the customers. Such a system may very easily
determine the call quality of different types of calls for those customers. That knowledge
may help an Insights Engine detect the performance of different dial plans (including
routing configurations). Based on such detection, the Insights Engine may also suggest that
the customer implement some best-case configuration options for improved call experience
and cost reductions.
Fourth, through an extension of the presented techniques a caller may also instruct
a call control system (through hard or soft endpoints) to suspend a call and retry the call
after some period of time, as specified by the caller, should the real-time observations
improve.
Fifth, the presented techniques may help optimize the operating expenses of an
organization by reducing the external calls that otherwise would have failed or be of poor
quality.
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In summary, techniques have been presented herein that address a deficiency in call
control ecosystems. Aspects of the presented techniques encompass a Realtime Intelligent
Insights Engine as part of a real-time calling solution (within, for example, an online
communication and collaboration facility). Such an Insights Engine may monitor various
important dimensions of a VOIP deployment and provide a caller with a real-time
beforehand prediction, through a recommendation facility, based on a sliding timeframe
(comprising, for example, the last "n" minutes) when a to-be-called number is dialed (but
before the call is handed over to the network). Depending upon such a recommendation, a
caller may decide the fate of their call accordingly. For example, if the caller still wishes
to continue then the call may be placed. Alternatively, the caller may abort (or postpone)
the call according to the recommendation.
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